What is claimed is: 
A*^'? 1 AmethodofopVationofadelaylockloopcomprising: 

generate a first control siinal; , , • , 

delay,ngU,efirs.LlcsignaHogenera.caSrs.delayedcloclcs,gna; 

e„„U a ph^L the firs, ddayed Co* signal .i* *e phase of tt.e second 
clock signal to generate a Lond control signal; and , . , . 

.0 sMftingaphaseof^firstc.ocksig„alinresponsetotl.efirs.contro,s,gnaland 

the second control signal. 

2 The method ofclaim\ wherein shifting comprises: , , . , 

^onsive to the firstLtro, signal, shifting the phase of the f«s. Cock s,^l 

" ''""llsJcon.rolsi^.sHftingthephascofthefirs.clock 
,^.;:seco„danro„n..whLthesecondan,o.n..isgreaterthanthcfirs.an>on^^^ 



20 



3 The method of clainalftVher comprising: 
■ delayingthesecondclockVgnaltogenerateaseconddelayedclocks,^ 

lIlgaph^ofthoLnddelayedclocksignalwiththephaseofthe first 

'°^'T«n:lephaseofthefiaclocksi.a,ath^amo»tinresponse.othethira 

control signal. 

" 4. ThemethodofclaimSwherei^thethimamountissubstanUallycualtothe 
second amount. 
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5. A method of settini a delay value in a delay lock loop comprising: 

delaying a first sigikl in a variable delay line to generate a second signal; 
comparing a phase df the first signal with a phase of the second signal to 

5 generate a first control signal 

delaying the first sigr^l by a first substantially fixed amount to generate a third 

signal; 

comparing the phase o^the second signal with a phase of the third signal to 
generate a second control signAl; 
10 responsive to the first control signal, adjusting the variable delay line by a first 

delay amount; and 

responsive to the secon(i control signal, adjusting the variable delay line by a 
second delay amount, the secon^ delay amount being greater than the first delay 
amount. 

15 

6. The method of claim 5 fiihher comprising: 

delaying the second signa^by a second substantially fixed amount to generate a 

fourth signal; 

comparing the phase of the\first signal with a phase of the fourth signal to 

20 generate a third control signal; and | 

responsive to the third contr\)l signal, adjusting the variable delay line by a third 

delay amount. 



7. The method of claim 6 wherei\i the second delay amount and the third delay 
25 amount are substantially equal. 



8. The method of claim 6 wherein |he first substantially fixed amount and the 
second substantially fixed amount are substantially equal. 
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9. The method of :laim 6 wherein the first delay amount and the second delay 



amount are opposite in 



polarity. 



10. A method of alighing the phase of a first signal external to a device and the 
5 phase of a second signal mtemal to the device comprising: 

receiving the first signal into the device, and subjecting the first signal to a 
device boundary delay to produce an intemal first signal; 

delaying the internal first signal in a variable delay line to generate the second 
signal, the variable delay l^ne having a fine adjustment control and a coarse adjustment 
10 control; 

delaying the seconcj signal a substantially fixed amount to produce a delayed 
second signal; 

comparing the interhal first signal with the second signal, and responsive 
thereto, driving the fine adjustment control; and 
15 comparing the internal first signal with the delayed second signal, and 

responsive thereto, driving tne coarse adjustment control. 

11. The method of claim tt 0 wherein prior to delaying the second signal or 
comparing the intemal first sienal with the second signal, the method fiirther comprises 

20 subjecting the second signal t<^ an additional delay substantially equal to the device 
boundary delay. 



12. The method of claim 10\wherein the variable delay line has a second coarse 
adjxistment control and the method fiirther comprises: 
25 delaying the intemal first signal the substantially fixed amount to produce a 

delayed intemal first signal; and 

comparing the delayed intemal first signal and the second signal, and responsive 
thereto, driving the second coarse adjustment. 
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13 ThemethodofclaiTinwherem- 
e„3,s=adius«„en.resuUi,adiu.«.en«ofopposUepo.an.y. 



,fl,e first coarse adjacent and the second 



^havingdataoutputdriversconfiguredtodrivedatasignajs 
, a meU,od of aligning the data signals with an external 



10 



15 



14. In a memory devic 
external to the memory deKdce, 
clock signal comprising: \ 

clock signal; 

^"•-l:::;.edi er.ce,sno.a.ve.Ke^..-^^ 
,e,ay a second delay a»of the second delay amount bemg les. 

amount; and 



driving 



a control It of *e data output drivers wim the internal Coclc. 



20 



,4whereinthedataou,putdriversarese,uentialdevices 
..acontrolinpu, comprise, drivingtheclockinputsof 



25 



15. The method of cl 
having clock inputs, and dri^g 
the sequential devices 



output enable inputs, and dri' 
inputs ofthe data output drive 



ngi 
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18 

10 



„,nhase difference and comparing 
„. The,n..hodotdaim.4«he«ingene«.«gapha«d 

me pha^e difference comprik ^ „ ^e 

delaying the internal fclock Signal ^ ^ 

the phase difference comprisei substantially equal to the 

delaying the external clock signal by an am ^ 

periods. \ 

. Le delay, a med.od of changing to variable delay 
20. InadelaylinehavmgavaAabledelay. 

" -"""tparingaph^otaA'"'"*'"""""""''''"^"'"' 
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second teeshold, holdmg\he variable delay consUn.. 



is subUtially equal to one unit delay. 



^ . , • 90 wherein the delay line comprises a plurality of delay 

The method of clairn 20 wherein the a y ^ , ._inth. 



second delay amount 1 



10 23. 

an integer number of unit delays 



node, and the first output node; 

20 node, and the second output noie. 

T,,ephasedeteCtorofclaU24iurfhercomprising: 

a third output node; \ , ^ 

line, and the third output node. 
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15 



26. The phase detector of claim 24 wherein the first phase comparator is configured 
to produce at least one fine delay line adjustment control, and the second phase 
comparator is configured to produce at least one coarse delay line adjustment control. 

1 ■• 

27. A delay lock loop compnsmg: 

a variable delay line including a plurality of delay cells; 

a shift register having a plurality of storage elements, each of the plurality of 
storage elements corresponding to one of the plurality of delay cells, the plurality of 
10 storage elements being arranged in a plurality of blocks of storage elements, the shift 
register having a fine control input node, and a course control input node; and 

a phase detector having a fine adjustment output node coupled to the fine control 
input node, and having a coarJe adjustment output node coupled to the coarse control 



input node. 



28. The delay lock loop of claim 27 wherein the shift register is configured to shift 
one of the plurality of storage elements in response to an asserted signal on the fine 
control input node. 



20 29. The delay lock loop of claim 27 wherein the shift register is configured to shift 
one of the plurality of blocks of storage elements in response to an asserted signal on the 
coarse control input node, such that We variable delay line changes by more than one of 
the plurality of delay cells in response to the asserted signal. 



25 30. The delay lock loop of claim 2i7 wherein the variable delay line includes an input 
node and an output node, and wherein \he phase detector is configured to measure a 
phase difference between a signal on the input node of the variable delay line and a 
signal on the output node of the variable delay line. 
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3 1 . The delay lock loon of claim 30 wherein the phase detector is configured to 
assert a coarse control signal on the coarse adjustment output node when the phase 
difference is above a threshold, and to assert a fine control signal on the fine adjustment 
output node when the phase difference is below the threshold. 

32. The delay lock loop bf claim 27 wherein the plurality of delay cells each exhibit 
substantially the same delay.! 

33. The delay lock loop of claim 27 wherein the plurality of delay cells do not all 
1 0 exhibit the same delay. 

34. A variable delay line ccWprising: 
a coarse adjustment portion comprising a first plurality of delay cells and a first 

shift register; and \ 
1 5 a fine adjustment portion! comprising a second plurality of delay cells and a 

second shift register, wherein each of the first plurality of delay cells has a delay value 
larger than that of each of the second plurality of delay cells. 

35. The variable delay line of claim 34 wherein the first shift register is configured 
20 to be responsive to coarse adjustment signals firom a phase detector. 

36. The variable delay line of claiVn 34 wherein the second shift register is 
configured to be responsive to fine adjustment signals fi-om a phase detector. 
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37. An integrated circui t comprising: 

a variable delay line having an input node, an output node, a fine adjustment 
input node, and a coarse admistment input node; and 

a phase detector configured to compare a signal on the input node with a signal 
on the output node and driveipignals onto the fine adjustment input node and the coarse 
adjustment input node. 



38. The integrated circuit qf claim 37 wherein the fine adjustment input node 
10 comprises: 

a fine increase adjustment input node; and 
a fine decrease adjustment input node. 

39. The integrated circuit of claim 37 wherein the coarse adjustment input node 
15 comprises; 

a coarse increase adjustment input node; and 
a coarse decrease adjustment input node. 

40. The integrated circuit of claim 37 fiirther comprising an output driver responsive 
20 to the signal on the output node of the variable delay line. 



25 



41 . The integrated circuit of clailfi 37 wherein the output driver is a synchronous 
element having a clock input node, a^d the clock input node is coupled to the output 
node of the variable delay line. 

42. The integrated circuit of claim b7 wherein the output driver includes an output 
enable input node coupled to the outpui node of the variable delay line. 



43 . The integrated circuit of claim J7 wherein the integrated circuit is a memory 
30 device. 



V 
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44. The integrated circu/t of claim 37 wherein the integrated circuit is an application 
specific integrated circuit. 

45. The integrated circuit of claim 37 wherein the integrated circuit is a processor. 



46. A processing systen comprising: 
a processor; and ' 

a memory having a delay lock loop comprising: 

a variable delay line including a plurality of delay cells; 
1 0 a shift regist< ;r having a plurality of storage elements, each of the 

plurality of storage ( lements corresponding to one of the plurality of delay cells, 
the plurality of storage elements being arranged in a plurality of blocks of 
storage elements, th(! shift register having a fine control input node, and a course 
control input node; and 

15 a phase detector having a fine adjustment output node coupled to the fine 

control input node, aid having a coarse adjustment output node coupled to the 
coarse control input node. 

47. The processing system of claim 46 wherein the shift register is configured to 
20 shift one of the plurality of blocks of storage elements in response to an asserted signal 

on the coarse control input node, such that the variable delay line changes by more than 
one of the plurality of delay cells in response to the asserted signal. 



48. The processing systemjof claim 46 wherein the variable delay line includes an 

25 input node and an output node| and wherein the phase detector is configiu*ed to measure 

a phase difference between a signal on the input node of the variable delay line and a 

1 

signal on the output node of the variable delay hne. 



30 



49. A processing system comprising: 
a processor; and 
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a memory having a delay lock loop that includes a phase detector comprising: 

a first input node, a second input node, a first output node, and a second 
output node; \ 

a first phase comparator coupled between the first input node, the second 
5 input node, and the first output node; 

a first delay line coupled to the first input node; and 
a second phase comparator coupled between the first delay line, the 
second input node, and the s econd output node. 

1 0 50. The processing system of cl lim 49 wherein the phase detector fiuther comprises: 
a third output node; 

a second delay line coupled to the second input node; and 
a third phase comparator coupled between the first input node, the second delay 
line, and the third output node. 



15 

51. A processing system comprising: 
a processor; and 

a memory having a delay lock loop that includes a variable delay line 
comprising: 

20 a coarse adjustment portion comprising a first plurality of delay cells and 

a first shift register; and j 

a fine adjustment poMion comprising a second plurality of delay cells and 
a second shift register, wherein each of the first plurality of delay cells has a 
delay value larger than that ojf each of the second plurality of delay cells. 

25 



r 

.1 



52. The processing system of claim 5 1 wherein the first shift register is configured 
to be responsive to coarse adjustment signals fi-om a phase detector. 

I 

r. 

53. The processing system of claim 52 wherein the second shift register is 
30 configured to be responsive to fine adjustment signals from a phase detector. 
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